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(57) Abstract: A receiver for analysing 
input RF signals comprises a first stage 
(51 -55a) which includes an input for 
receiving one or more RF signals for 
analysis and a first local oscillator (51) 
having an output comprising a first plurality 
of frequencies. The input is mixed with the 
local oscillator output in a first mixer (55a) 
to generate a first intermediate fi'equency 
spectrum output. A second stage (56-59) 
includes a second local oscillator (58) 
adapted to produce as output a sweep signal 
traversing a second plurality of fi-equencies 
and a second mixer (55b) for combining 
said second local oscillator output with 
said first intermediate firequency output to 
generate a second intermediate frequency 
output 
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SCANNING RF RECEIVER 

The present invention relates to receivers adapted for rapid scanning or 
"sweeping" of the radio-frequency spectrum, for example, receivers or 
5 spectrum analysers used in the detection and location of unknown sources of 
electromagnetic radiation. Such receivers are often used in counter- 
surveillance activities for the location of bugging devices, but have other 
varied applications, such as EMC emissions testing. 



10 Harmonic reception is often used in counter-surveillance since the technique 
allows numerous frequencies to be simultaneously interrogated for RF 
signals, thus reducing the time requfred to perform counter-surveillance 
sweeps. An important feature of any counter-surveillance receiver is the 
ability to quickly and accurately detect signals at numerous different 

15 frequencies in the radio-frequency spectrum, and convey information about 
the spectrum to a user, either visually or aurally. In the prior art, harmonic 
receivers have, for example, used a technique known as "swept 
compression" for perfomnng scans of the spectrum. While this method is 
perfectiy adequate for "fingerprinting'* a particular RF spectrum, analysmg 

20 signals captured using this method can become a non-trivial task. 

Li order to better understand the harmomc receiver principle, the operation 
of a conventional superheterodyne receiver is first discussed. In a 
conventional superheterodyne receiver, a local oscillator (LO) signal and an 
25 incoming RF signal are applied to a mixer in order to convert the incoming 
RF signal to an intermediate frequency (IF), A typical superheterodyne 
receiver topology is shown in figure 1. 

With refetence to figure 1, the conventional superheterocfyne receiver 1 
30 comprises an antenna 2 for receiving input RF signals. These input signals 

1 
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are fed to an RF image filter 3 adapted to pass only the frequency or 
frequencies of interest In particular^ the filter 3 is normally a bandpass filter 
adapted to remove an image frequency, discussed later. The output signal 
from image filter 3 is fed to an amplification stage 4, and then to a fiirther 
5 filtration stage 5 to pre-process the RF signal prior to mixing. This pre- 
processed signal is combined with a signal of frequency Flo> from a local 
oscillator 6, in mix^ 7> to generate an intermediate frequency Fjp signal 
which is applied to a intermediate frequency filter 8. 

10 In general, a response will be seen at the output of the IF filter 8 when the 
RF input signal Frf conforms to the relationship 

FRF^nxFLo±FiF (0 

15 where Frf is the RF input frequency, F^o is the local oscillator frequency, n 
is the local oscillator harmonic order (n = 1,2 ... oo) and Fjp is the receiver 
intermediate frequency. For the ideal superheterodyne receiver 1 considered 
here, the local oscillator 6 harmonic order equals 1. 

20 The sensitivity of the conventional superheterodyne receiver 1 is given by 
the relationship 

Pscns(dBm) ="174+ lOlogioOFew) + F + cm (2) 

25 where -174 is the themial noise measured in a 1 Hz bandwidth (dBm), IFbw 
is the final pre-detection bandwidth (Hz), F is the noise figure of the receiver 
(dB) and CNR is the required carrier to noise ratio for the desired receiver 
response (dB). The relationship given in (2) only considers intemal receiver 
noise. 



30 
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From relationship (1), it can be seen that two RF signals will be converted to 
the IF; these signals are generally known as the wanted response and 
unwanted / image response. In the conventional superheterodyne receiver 1, 
the RF image filters 3 and 5 are employed to remove the unwanted response 
5 prior to the mixing process. If the RF image filters 3, 5 were omitted, the 
sensitivity given in relationship (2) could actually be 3dB worse due to noise 
at the image frequency being converted to the IF. 

The input firequency plan 20 for the conventional superheterodyne receiver 1 
10 is shown in Figure 2. It will be noted flbat the wanted signal Frf 21 (of 
bandwidth IFbw) tiie. unwanted (unage) signal Frf 22 (also of bandwidth 
IFbw) lie on eitiier side of the local oscillator signal Flo 23 at a distance Fjp 
fi:om the local oscillator firequency Flo- The RF image Glttcs 3, 5 are 
adapted to exclude all signals outside the range indicated by dotted line 24. 

15 

In general, a conventional superheterodyne receiver 1 would be used when 
the wanted RF signal characteristics are known e.g. fi:equency, bandwidth, 
modulation etc. Where no prior knowledge of the RF signal characteristics 
exists, such as when sweeping for bugging devices, a harmonic receiver 
20 topology can be implemented to eflBcientiy and rapidly scan for unknown 
signals. 

A typical harmonic receiver topology is shown in Figure 3. in the harmonic 
receiver 30, a local oscillator 32 of firequency Flo is fed via a non-linear 
25 junction 33 to a mixer 34, togeflier with an incoming RF signal firom an 
antenna 31, in order to convert the incoming RF signal to an intermediate 
frequency signal 35 of frequency Fq?- The intermediate frequency signal 35 
isfedtoanIFfiltet36. 
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The relationship given in relationship (1) above also applies to the harmonic 
receiver 30. However, unlike the conventional superheterodyne receiver, the 
local oscillator 32 hannonic order is not feed at !• The non-linear junction 
33 used in the harmonic receiver 30 generates at its output 37 a comb of 
5 frequencies uxFlo spaced at harmonics of the local oscillator frequency, Flo- 
The hannonic receiver can therefore monitor a number of frequencies 
simultaneously 

Nacm = ENB =nniaxXlFBWX2 (3) 

where Nmon is the number of frequencies simultaneously monitored, ENB is 
flie effective noise bandwidth of the harmonic receiver (Hz), n^ax is the 
highest order local oscillator hannonic generated by the non-linear junction^ 
IFbw is the final IF bandwidth (Hz) and the multiplication factor of two 
15 takes account of the wanted and image responses. Note, however, that the 
concept of a wanted and image response is not valid for a counter 
surveillance hannonic receiver as both signals are potentially wanted 

The sensitivity of the typical hannonic receiver is given by tiie following 
20 relationship 

Psens(dBm) = ^174 + 101ogia(ENB) -f F + CNR (4) 

where -174 is the thennal noise measured in a IHz bandwidth (dBm), ENB 
25 is the effective noise bandwidth of the harmonic receiver (EIz), F is the noise 
figure of the receiver (dB) and CNR is the required carrier to noise ratio for 
the desired receiver response (dB). The relationship given in (4) only 
considers internal receiver noise. 
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The input frequency plan 40 for the harmonic receiver 30 is shown in Figure 
4. It will be noted that the wanted input signals Frf 41, 42 (each of 
bandwidA IFbw) lie on either side of the local oscillator signal Flq 43, and 
each harmonic thereof. 

5 

In a conventional harmonic counter-surveillance receiver, the technique of 
"swept compression" scanning is used, which involves sweeping tb& local 
oscillator 32 frequency Flo of the harmonic receiver 30. When using a 
swept compression scanning mode, the number of frequencies that can be 
10 simultaneously monitored remains as given in relationship (3) and the 
sensitivity remains as given in relationship (4). 

A feature of swept compression scanning is that as the local oscillator is 
swept, a single RF input signal can result in numerous responses in the 
15 interaiediate frequency. This can make signal analysis very difficult The 
number of responses can be approximated using die relationship 

[trunc((FRF - Fip) / Fu){.mn)) ~ round((FRF - Fif) / Fixxmax))] + 
20 [trunc((FRF + Fip) / FLO(min)) - round((FRF + F^) / FL0{max))] + 2 (5) 

where N^csp is the number of responses, truncpQ rounds X down to the 
nearest integer, round(X) rounds X up to the nearest integer, Fixxnun) is the 
minimum local oscillator sweep frequency and FuKmax) is the maximum 
25 local oscillator sweep frequency. This relationship assumes that the KF 
signal is a single tone, the IF bandwidth is ii^itely small and the sweep 
resolution is iniSnitely small. 

Using the above swept compression scaiming technique, it is possible to 
30 calculate the actual RF input frequency from a given multiple response 
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'fingerprint'. However this is a difficult task when a number of RF signals 
are received during a swept compression scan, as would ^ically be the case 
when searching for bugging devices in a noisy environment 

5 Another effect of swept compression scanning is that of displayed 
bandwidth distortion. The maximum displayed bandwidth when using 
swept compression scanning can be approximated usmg the relationship 

BWdi5p(n)ax) = BWRF/N„^^ (6) 

10 

where BWdisp{inax) is the maximum displayed bandwidth of the RF signal 
during a swept compression scan, BWrf is the actual RF signal bandwidth 
and Nfljin is the lowest order local oscillator harmonic capable of converting 
the RF signal to the intermediate firequency. The above relationship assumes 
15 that the IF bandwidth « RF signal bandwidth. 

N„ri„ = round[(FRF - Fip - 0.5 x (BWrf)) / Fuxmax)] (7) 

Essentially, as the frequency of the RF signal increases, so does the 
20 displayed bandwidth error of any of the multiple swept compression 
responses. 

Swept compression scanning is an a^dequate method for obtaining a signature 
of the RF spectrum. However, as has been discussed, RF signal analysis 
25 when using this scanning mode can become a non-trivial exercise. 

It is an object of the present invention to provide an improved scanning 
method and apparatus for enabling rapid scanning of the RF spectrum to 
identify transmitters of tmknown characteristics such as firequency and 
30 bandwidth. It is a further object of the present invention to provide a 
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method and apparatus for generating a fingerprint of an RF spectrum which 
can more readily be analysed for the identification of unknown radiation 
sources. It is a fiirther object of the invention to overcome the problem 
associated with swept compression scanning ia which each iaput signal 
5 firequency may generate numerous responses in the intermediate firequency. 
It is a fiirther object of the invention to overcame fhe problem of displayed 
bandwidth distortion. 

According to one aspect, the present invention provides a receiver for 

10 analysing one or more input signals, comprising 

a first stage including an input for receiving an RF signal for analysis, 
a first local oscillator having an output comprising a first plurality of 
firequencies, a first mixer for combining said signal input and said local 
oscillator output to generate a first intermediate firequency spectrum output; 

15 a second stage including a second local oscillator adapted to produce 

as output a sweep signal traversing a second plurality of firequencies, a 
second mixer for combining said second local oscillator output with said 
first intermediate firequency output to generate a second intermediate 
firequency ou^ut. 

20 

According to another aspect, the present invention provides a receiver for 
analysing one or more input signals, comprising a first stage including: 

an input for receiving an input signal for analysis, 

means for dividing the input signal spectrum into a plurality of 
25 frequency bands, 

means for superposing signals in each of said firequency bands to 
form a first intermediate frequency spectrum output; 
said receiver further comprising a second stage including: 

means for scanning said first intermediate frequency spectrum output 
30 to identify peaks therein. 



7 



wo 01/86810 




PCT/GB01/0184S 



According to another aspect, the present invention provides a method of 
operating a receiver for analysing one or more input signds, comprising the 
steps of: 

5 receiving one or more input signals; 

dividing the input signal spectrum into a plurality of frequency bands; 

superposing signals in each of said frequency bands to form a first 
intermediate frequency spectrum output; 

scaiming said first intermediate frequency spectrum output to identify 
10 peaks therein. 

Embodiments of the present invention will now be described by way of 
example and with reference to the accompanying drawings in which: 

Figure 1 shows a schematic block diagram of a conventional 
15 superheterodyne receiver; 

Figure 2 shows in graphical form an input frequency plan for the 
conventional superheterodyne receiver of figure 2; 

Figure 3 shows a schematic block diagram of a conventional 
harmonic receive^ 

20 Figure 4 shows in graphical form an input frequency plan for the 

conventional harmonic receiver of figure 3; 

Figure 5 shows a schematic block diagram of a fixed compression 
scanning receiver according to an embodiment of the present invention; 

Figure 6 shows in graphical form a fi:equency plan for the fixed 
25 compressionmode scanning receiver of figure 5; 

Figure 7 shows a flowchart of steps for perfomung a fixed 
compression scan using the receiver of figure 5; 

Figures 8a and 8b show spectrum analysis outputs of flie receiver of 
figure 5; 
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Figure 9 shows a flowchart of steps for performing a frequency 
measurement using the receiver of figure 5; 

Figure 10 shows a flowchart illustrating a specific example of the 
steps of figure 9; and 
5 Figure 1 1 shows a graphical output display of the results of the steps 

of figure 10. 

Figures 1 to 4 have aheady been discussed in detail in connection witiii a 
description of the prior art With reference to figure 5, a scanning apparatus 

10 according to a preferred embodiment of flie present invention is now 
described. The present invention uses a fixed compression scan mode in 
which a fixed local oscillator is fed, via a non-linear junction, to a mixer in 
order to convert an entire incoming RF spectrum to a first wide band 
intermediate frequency. This first wide band IF is then swept using a 

15 superheterodyne receiver stage to convert the compressed wide band IF to a 
second narrow band IF, 

In the **fixed compression" scanning technique of flie present invention, a 
modified form of harmonic receiver 30 and swept superheterodyne receiver 

20 are used to form a fixed compression scanning receiver 50, A fixed local 
oscillator 51 generates a signal Floi- The oscillator 51 is also adapted to be 
capable of adjusting the generated signal firequency by a predetermined 
oflfeet Fofisct to be described hereinafter. The local oscillator 51 output signal 
Floi is fed to a non-linear junction 52 which generates as output a comb of 

25 frequencies n x Floi for feeding to a first mixer 55a. An antenna 53 supplies 
an input RF signal or signals to a front end high pass filter 54 adapted to 
pass frequencies above Floi 1 2. The output of filter 54 is mixed with the 
output of non-linear junction 52 in the first mixer 55a to generate a first 
intermediate fi:equency signal Fipi. A first intermediate firequency filter 56 

30 acts as a low pass filter to pass only frequencies in the range Fipi over a 
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bandwidth BWi = Floi / 2- This comprises the IBbrst stage of flie fixed 
compression mode receiver 50, providing the first intermediate fiiequency 
Fepi at first stage output 57. An important difference between this first stage 
and the conventional scanning harmonic receivers discussed in connection 
5 with figure 3 is that a single firequency signal input will result only iti a 
single fi:equency response in the first intermediate firequency output 

This first stage output 57 in essence comprises a condensed and shifted form 
of the input signal in which the input signal spectrum has been divided into a 
10 plurality of firequency bands, and those bands have superimposed or folded 
into a first intermediate firequency spectrum output. 

The second stage of the fixed compression mode receiver 50 comprises a 
swept local oscillator 58 which generates a varying signal of firequency Flo2 

15 adapted to sweep through a desired range. The output of swept local 
oscillator 58 is combined with first stage output 57 in a second mixer 55b, 
The ou^ut of the second mixCT 55b provides the second intermediate 
firequency, Fif2. This is provided as input to a second intermediate firequency 
filter 59 comprising a bandpass filter haviug bandwidth BW2, which then 

20 provides the receiver output 60. This output is preferably passed to a 
spectrum analyser 200 including a memory 201 and output display 202, to 
be described hereinafter. 

When using the fixed compression scan mode the number of firequencies 
25 that can be simultaneously monitored remains as given in relationship (3) 
above, and the sensitivity remains as given in relationship (4) above. A 
feature of the fixed compression scanning mode is that as the second local 
oscillator 58 is swept, a single frequenqr RF input signal will result in a 
single response in the second intermediate firequency. 

30 

10 
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The actual frequency of the RF signal input can be measured by o£&etting 
the fixed local osciUator 51 by a predetermined small amount, Fofiset^ ^d 
measuring the resultant shift in the first intermediate ficequency signal output 
60. The firequency can be calculated using the relationship 

5 

If FiFi(a) - FiFi(b) is positive, [low side LO], then 

Frf = mod[^iiri(a) - FiFl(b)) / FoffseJ ^LOl + FlFl{a) (8) 

10 If FiFi(a) - FiFi(b) is negative, [high side LO], then 

Frf = mod[(FiFi(a) - FiFl(b)) / Fof&ctl X FlOI - FiFKa) (9) 

where mod[X] returns the magnitude of X, FiFi(a) is the first IF at Floi and 
15 FiFi(b) is the first IF at (Floi + ^oSscd 

The fixed compression scanning receiver 50 can also be used to analyse the 
RF signal bandwidth. The displayed signal bandwidth when using fixed 
compression scanning can be approximated using the relationship 

20 

BWdisp«BWRF(signaI) (10) 

where BWdisp is the signal bandwidth indicated on the spectral display ou^ut 
and BWRP(sjgnai) is the actual RF signal bandwidth. Relationship (10) 
25 assumes that the IF bandwidth, BW2 « RF signal bandwidth. 

A fiirther feature of the fixed compression scanning mode is that the scan 
resolution chosen for the sweeping the first intemiediate fiequency translates 
directly to scan resolution in the RF spectrum. 

30 
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ScaniFi(res) - ScanRF(res) (1 1) 

where ScanipKrcs) is the sweep resolution of the first IF bandwidth, BWi, and 
ScanRF(res) is the sweep resolution of the entire RF spectrum. As the first IF 
5 bandwidth, BWi, is considerably smaller than the RF spectrum, the entire 
RF spectrum can be rapidly scanned. The potential increase in scan rate 
over a conventional superheterodyne receiver can be approximated using tiie 
relationship 

10 ScanM«(2xBWKF)/FLoi . (12) 



where ScauRi is the scan rate increase relative to a conventional 
superheterodyne receiver scanning at the same resolution, BWrf is the entire 
RF spectmm bandwidth captured by the receiver and flie multiplication 
15 factor of two takes account of wanted and image responses. 

The mput frequency plan for the fixed compression mode receiver 50, also 
showing a single RF input signal is shown in figure 6. In figure 6, the local 
oscillator 51 and non-linear junction 52 provide tiie frequencies Floi, 2Floi, 

20 ... uFloi. The RF input signal is mixed with these frequencies to effectively 
partition the spectmm into frequency bands 61a, 61b, 62a, 62b, 63a and 63b 
corresponding to FLot±BWi, 2Floi+BWi, ... nFix)i±BWx- Each of the 
frequency bands 61a...63b are then superimposed on one another to form the 
compressed band, Fipi, of bandwidth BWI (see "conversion step 1") in the 

25 graph below. In the second stage, the superimposed signals are converted to 
the second intennediate frequency, Fif2, using the variable local oscillator 58 
of frequency Flo2> over the range indicated by arrow 65. The exemplary 
unknown signal FRF(waiited) 66 as shown within the IF band 62a will appear at 
67 in the compressed spectrum 64 at intermediate frequency FiFi(wanted) ^^er 

30 the first stage, fixed compression. It will then appear as a single response 68 

12 
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at intemiediate frequency Fifi after swept superheterodyne conversion over 
the range of Flo2- 

Referring again to figure 5, it will be understood that various changes may 
5 be made to tiiie fixed compression receiver 50 without departing from the 
principles of the present invention. For example, the comb of frequencies 
nxFtoi supplied to mixer S5a need not necessarily be a harmonic series. 
More generally, a plurality of frequencies are input to the mixer 55a, 
providing that, during the sweep of the intermediate frequency spectrum 
10 output 57 and subsequent analysis, account is taken of the particular of 
frequencies used. In this arrangement, the fixed local oscillator 51 and non- 
linear junction 52 might be replaced by a set of fixed local oscillators each 
operating at a specific different frequency. 

15 In another embodiment, the front end filter 54 and first intermediate 
frequCTcy filters might be modified or omitted, although this may 
compromise performance by allowing tihrongh unwanted harmonics and a 
worsening of signal to noise ratio. 

20 With reference to figure 7, there is described a mode of use of the fixed 
compression scanning receiver 50. The control of receiver 50 starts at box 
70. The fixed local oscillator 51 is set to frequency Fun (box 71), for 
example 20 MHz. The swept local oscillator 58 is set to its minimum 
frequency (box 72), for example 10.7 MHz. The signal strength on receiver 

25 output 60 is flien measured (box 73), stored in memory 201 (box 74) and 
plotted on display device 202 (box 75). The swept local oscillator firequency 
58 is then incremented one step of its scan resolution, ScaniFi(res) (box 76), 
for example IkHz. A check is made to see whether a maximum value of the 
swept local oscillator has been reached (box 77), for example 20.7 MHz. If 

30 not, the measurement, storage, plotting and incrementing cycle is repeated 

13 
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(steps 75 to 76). If the maximum frequency of the swept local oscillator 58 
has been reached, the swept scan is completed and tiie scan ended (box 78). 

An exemplary output of scan on display device 202 is shown in figure 8a, 
5 which plots receiver output 60 over the swept scan showing an RF input 
signal detected at 5MHz from one of the fixed oscillator harmonics (in the 
present case, in fact a L005GHz input signal detected, to be determined 
later). The swept scan is carried out for intermediate frequency band zero to 
lOMHz, with sweep increment intervals of lldHz. Figure 8b shows a 
10 **zoomed in" scan corresponding to figure 8a, between 4,959MHz and 
5.115MHz for spectrum analysis. Such an analysis is possible because of 
the one to one relationship between tiie RF signal input and the intermediate 
frequency output 

15 With reference to figure 9, there is described the steps carried out by 
spectrum analyser 200 of the fixed compression scanning receiver 50 to 
determine the absolute frequency of a detected signal. The receiver first 
takes a fixed compression measurement FiFi(a) with the local oscillator at 
frequency Floi (step 90). The frequency of a peak value detected FiFi(a) in 

20 the fixed compression spectrum output 57 is determined (step 91). The 
receiver then takes a second fixed compression measurement with the local 
oscillator at frequency FLoi+Foffeet 0>ox 92). The frequency of the peak 
value detected has now moved to FiFi(b) (box 93). The difference is 
calculated (box 95) and the frequency of the input signal Frf is determined 

25 for a positive diflFerence value (boxes 95 and 96) or for a negative difference 
value (boxes 95 and 97). 

Figure 10 shows a flowchart corresponding to that of figure 9 in which 
exemplary data are iriserted. The initial fixed compression measurement is 
30 taken at local oscillator frequency 20MHz. The first fixed compression 

14 
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measurement FiFi(a) gives a peak at 5.003MH2. The second fixed 
compression measur^ent is taken at local oscillator firequency shifted to 
20.001MHz. The first fixed compression measurement Fipifb) gives a peak at 
5,036MHz. The difference is -33kHz, the (negative) difference giving an 
5 input signal firequency Frf = 654.997MHz, 



Figure 1 1 shows a graphical display output of the results fi:om die method as 
described in connection with figures 9 and 10. 

10 The present invention has been described with reference to certain specific 
embodiments as depicted in the drawings which are not intended to be in 
any way limiting. Variations to the embodiments described ar6 within the 
scope of the appended claims. 

15 
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CLAIMS 

1 . A receiver for analysing one or more input signals, comprising 

a first stage including an input for receiving an RF signal for analysis, 
5 a first local oscillator having an output comprising a first plurality of 
firequencies, a first mixer for combining said signal input and said local 
oscillator ou^ut to generate a first intermediate frequency spectrum output; 

a second stage including a second local oscillator adapted to produce 
as output a sweep signal traversing a second plurality of frequencies, a 
10 second mixer for combining said second local oscillator ou^ut with said 
first intermediate frequency output to generate a second intermediate 
frequency output. 

2. A receiver according to claim 1 wherein said first local oscillator 
IS comprises a fixed oscillator having a first frequency, passed through a non- 
linear junction to generate said first plurality of frequencies as a hamionic 
series, 

3. A receiver according to claim 1 wherein said first stage further 
. 20 includes a front end filter between said input and said first mixer, said front 

end filter adapted to block frequencies less than half the fundamental 
fbequency of the first local oscillator. 

4. A receiver according to claim 1 wherein said first stage further 
25 includes an intermediate frequency filter. 

5. A receiver according to claim 1 further including recording means for 
recording said second intermediate frequency output for each one of said 
second plurality of frequencies, 

30 
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6. A receiver according to claim 5 wherein said first stage further 
includes means for shifting said first plurality of frequencies by a 
predetermined of&et value. 



5 7, A receiver according to claim 6 fiirther including input fi:equency 
detemiination means for determining the fiiequency of an input signal by: 

identifying a peak in tiie first intermediate firequency ou^ut for a first 
scan in which the first local oscillator generates said first plurality of 

firequencies; 

10 idratifying a corresponding peak in tihie first intermediate firequency 

output for a second scan in which the first local oscillator generates a shifted 
plurality of firequencies; and 

measuring the firequency shift between tiie peaks for the first and 
second scans. 

15 

8. A receiver for analysing one or more input signals, comprising a first 
stage including: 

an input for receiving an input signal for analysis, 
means for dividing the input signal spectrum into a plurality of 
20 firequency bands, 

means for superposing signals in each of said firequency bands to 
form a fkst intermediate firequency spectrum output; 
said receiver further comprising a second stage including: 

means for scanning said first intermediate frequency spectrum output 
25 to identify peaks therein. 

9. A receiver according to claim 8 in which the means for dividing and 
the means for superposing comprise a first local oscillator having an output 
comprising a first plurality of frequencies, a first mixer for combining said 
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signal input and said local oscillator output to generate said first 
intermediate frequency spectrum output 

10. A receiver according to claim 9 in which the means for scanning 
5 comprises a second local oscillator adapted to produce as output a sweep 
signal traversing a second plurality of firequencies, a second mixer for 
combining said second local oscillator output with said first intermediate 
frequency output to generate a second intermediate frequency output. 

10 IL A receiver according to claim 10 wherein said first local oscillator 
includes means for shifting said first plurality of frequencies by a 
predetermined of&et value. 

12. A method of operating a receiver for analysing one or more input 
15 signals, comprising the steps of: 

receiving one or more input signals; 

dividing the input signal spectrum into a plurality of frequency bands; 

superposing signals in each of said frequency bands to form a first 
intermediate frequency spectrum output 
20 scanning said first intermediate frequency spectrum output to identify 

peaks herein. 

13. A method according to claim 12 wherein said steps of dividing and 
superposing comprise combining the output of a first local oscillator having 

25 a first plurality of first local oscillator firequencies with the input signal, to 
generate a first stage intermediate frequency spectrum output. 

14. A method according to claim 12 wherein said step of scanning said 
first intermediate fijequency spectrum comprises sequentially combining said 

30 first stage intermediate frequency spectrum with each one of a plurality of 
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frequencies to generate a second stage intermediate frequency spectrum 
output 

15, A method according to claim 14 further including the step of 
5 displaying said second stage intermediate frequency spectrum ou^ut in 

graphical form. 

16. A method according to claim 13, wherein the first stage intermediate 
frequency spectrum is designated as an initial first stage intermediate 

10 frequency spectrum, and fiirther including the step of shifting the first 
plurality of first local oscillator fi:equencies hy a predetermined ofTset value 
then repeating the steps of claim 12 to generate a fiirther first stage 
intermediate fi:equency spectrum oulput 

15 17. A method according to claim 16 fiuther including identifying a peak 
in the initial first intermediate frequency spectrum and identifying a 
corresponding peak in the fiirther first stage intermediate frequency 
spectrum output and deducing an input signal fiiequency from a difference 
between said peaks. 

20 

18. A computer program product, comprising a computer readable 
medium having thereon computer program code means adapted, when said 
program is loaded into a computer-controlled receiver, to make tihe receiver 
execute the procedure of any one of claims 12 to 17. 

25 

19. Apparatus substantially as described herein with reference to the 
accompanying drawings. 

20. A method substantially as described herein with reference to the 
30 accompanying drawings. 
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